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Fukumoto $\mathrm{M}\mathrm{i}\mathrm{y}\mathrm{a}\mathrm{j}\mathrm{i}\mathrm{m}\mathrm{a}[1]$ (LIH) Pohlmeyer-
Lund-Regge $(\mathrm{P}\mathrm{L}\mathrm{R}\mathrm{E})[2,3]$ . , Imai, Konno Kakuhata
[4] $(\mathrm{D}\mathrm{L}\mathrm{E})[5]$ , PLRE ,
. PLRE $\mathrm{L}\mathrm{I}\mathrm{H}$ $\mathrm{D}\mathrm{L}\mathrm{E}$ , .
, Fukumoto , $\text{ },$ $\mathrm{L}\mathrm{I}\mathrm{H}$
PLRE .
LIH, DLE PLRE , , LIH DLE
[6]. LIH
$\mathrm{D}\mathrm{L}\mathrm{E}$ .
Fukumoto PLRE . 3 DLE
PLRE , 4 , LIH DLE ,
. .
2 PLR
$X_{t}=X_{S} \cross X_{ss}+\alpha(\mathrm{x}_{s}S\delta+\frac{3}{2}X_{\epsilon s}\cross(X_{s}\cross X_{\epsilon\epsilon}))$ , (1)
. $X$ , $s$ , . ,
, , , [7].
Fukumoto , LIH .
$X_{t}=^{\gamma \mathrm{t}1)}+ \mathcal{E}V^{\langle)}2\mathcal{E}+V2\mathrm{t}3)+\cdots=\sum^{\infty}n=1\epsilon^{n-}1V^{\langle n)}$ (2)





$V^{(n)}=-Xs\cross V_{s}^{\mathrm{t}}n-1)+\mathcal{T}^{\langle n})\mathrm{x}_{S}$ ,
$X_{t}=X_{s^{\mathrm{X}}ss}X-\epsilon X_{\epsilon}\mathrm{X}\mathrm{x}tS+\tau X_{S}$ . (4)
. $X_{s}$ (4) $s$
$\mathcal{T}=\frac{\epsilon}{2}\mathrm{x}_{t}\cdot x_{t}+C(t)$ , (5)
. , $C(t)$ , $s$ $t$ . (4)
$X_{s}$






$X_{\zeta} \zeta-X_{\pi}=\eta-\frac{2}{\epsilon}X\zeta^{\mathrm{X}\mathrm{x}}\eta$ . (8)
. $X_{-}^{2}=1$
$X_{\zeta}^{zA}+\mathrm{x}_{\eta}=1-\mathit{6}C(b)$ ,
$X_{\zeta} \cdot X_{\eta}=\frac{\epsilon}{2}C(t)$ .
(9)
. Fukumoto , , $C(t)=0$ , (8) (9) $\mathrm{P}\mathrm{L}\mathrm{R}\mathrm{E}[3]$
.
.’ $C=0$ , . (5)
(4) $X_{=}$
$C=X_{tt}$. $X_{s}- \frac{\epsilon}{2}\mathrm{x}\cdot Xt$
(10)
$=X_{t}\cdot X_{\eta}$ .
. , $C_{s}=0$ . , $C(t)=0$ $X_{\eta}=0$ . ,
$\mathrm{x}_{s}=\frac{\epsilon}{2}\mathrm{x}_{t}$ . (11)
107
$X_{\epsilon}$ $X_{t}$ . ,
.
,-LIH PLRE - .
3 PLR
:
$\frac{\partial R}{\partial t}=R$ , (12)









$X_{2_{i}t}-2X3\epsilon x2=0$ , (15)
$x_{3st}+2X_{1s1}X+2X_{2s}X_{2}=0$ ,
. [5].
0(3) $\gamma,$ $\phi,$ $\nu$
$R=e-\gamma J\epsilon e-\phi J2e^{-}R_{0}\nu J\epsilon$ , (16)
. $R_{0}=(0,0,1)t$ , $\nu$
$\phi_{\epsilon t}$ – $\gamma_{s}\gamma_{t}\tan\phi=2\sin\phi$,
$\gamma_{st}+\phi\iota\gamma_{l}\cot\phi+\frac{\gamma_{t}\phi_{s}}{\sin\phi\cos\phi}=0$,
(17)
















$U= \lambda R=\sum\lambda R_{a}\tau^{a}$ ,
$a$
$W= \sum_{\infty n=-}^{\infty}\lambda^{n_{W_{n}=\sum\sum\lambda^{n}}}naWan\tau^{a}$ .
(21)




$\lambda$ $\text{ }$ , :
$-W_{3_{S}}+[R, W_{2}]=0$ ,
$-W_{2_{S}}+[R, W_{1}]=0$ ,
$R_{\iota}-W_{1}s+[R, W_{0}]=0$ , (24)
$-W_{0S}+[R, W-1]=0$ ,
$-W_{-1}S+[R, W_{-}2]=0$ ,
$R_{t}$ , . – , $\mathrm{s}\mathrm{u}(2)$
$n=1,2,3,$ $\ldots$ LIH , $n=0,$ $-1,$ $-2,$ $\ldots$
109
$\mathrm{D}\mathrm{L}\mathrm{E}$ . , [6] .
$R_{t}-A_{1}RS+ \frac{A_{2}}{2}[R, R_{S}]_{\delta}+A_{3}(R_{\epsilon s}+\frac{3}{8}[R_{s}, [R, R_{\epsilon}]])_{s}\cdots$
(25)
$+[R, B_{0}]+[R, \int^{s}[R, B-1]\mathrm{d}s^{;}]+[R, \int^{s}[R, \int^{s’}[R, B_{-}2]\mathrm{d}S]/\prime \mathrm{d}s’]+\cdots=0$ ,
. , $A_{i}$ $B_{i}$ . $X_{s}=R$
(25)
$Xt- \epsilon A1\mathrm{x}Ss+A_{2}X_{s}\cross X_{sss}+A_{s}[\mathrm{x}_{S}=s+\frac{3}{2}X_{s\epsilon}\cross(X_{s}\cross X_{SS})]_{s}+\cdots$
(26)
$+2X_{s} \cross B_{0}+4X_{s}\cross(X\cross B_{-1})-8X_{S}\cross(\int^{S}\mathrm{x}_{s}’\cross(X\cross B_{-2})\mathrm{d}S’)+\cdots=0$.
. , $B_{i}$ , . $\mathrm{L}\mathrm{I}\mathrm{H}$ $A_{1}$
– , slipping motion , , $A_{1}$ ,
, . $B_{0}$ ,




$X_{s}(S, t)=X_{s}(\lambda x_{0^{S}}-\omega t)$ , (27)
. $\lambda$ , , $X_{0}$ , $X$
. $\omega$
$\omega=(-\lambda A_{1}+2A_{2}\lambda^{2}-4A_{3}\lambda^{3}+\cdots)X_{0}+B_{0}-\frac{B_{-1}}{\lambda}+\cdots$ . (28)
. (2) LIH
$A_{1}=0$ , $A_{2}=1$ , $A_{3}=-\mathcal{E},$ $\cdots$ (29)
$B_{i}=0,$ $(i=0, -1, -2, \cdots)$ . $A_{i}$
$\omega_{\mathrm{L}\mathrm{I}\mathrm{H}}=\frac{2\lambda^{2}}{1-2\epsilon\lambda}$, (30)
,, LIH
$X_{\epsilon}(s, t)=X_{\mathrm{g}}(\lambda x_{0^{s}\mathrm{L}\mathrm{I}}-\omega \mathrm{H}t)$ (31)
. , $-B_{-1}/\lambda$ , LIH DLE
$\mathrm{x}_{S}(S, t)=X(\epsilon\lambda X_{0^{s}}+\frac{B_{-1}}{\lambda}t)$ , (32)
. , PLRE . , 1
$\backslash \nearrow$ , .
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5
, LIH, PLRE DLE . PLRE DLE
, PLRE $\mathrm{L}\mathrm{I}\mathrm{H}$ . , 1
, , $\mathrm{L}\mathrm{I}\mathrm{H}$ PLRE
, , $\mathrm{D}\mathrm{L}\mathrm{E}$ .
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